Yersinia enterocolitica were isolated from flies collected from a piggery and a kitchen of farm and from ham hung in a piggery. The cultures were identified as Y. enterocolitica biovar 4 and serovar 3 by biochemical and serological characteristics. From these results it is suggested that flies may play an important role in food contamination by Y. enterocolitica. In this study, the probable donors of Y. enterocolitica to the flies were swine.
The frequency of isolation of Yersinia enterocolitica during recent years has increased dramatically (7) . Although a few reports have been published to suggest direct infection from animals to humans (1, 9) or humans to humans (10) , the chief mode of transmission is indirect infection (6) . Food-borne transmission of Y. enterocolitica has been suggested from previous works. Typical Y. enterocolitica (the so-called clinical strain), isolated predominantly from human clinical sources, have been harbored in swine, dogs, cats, and mice. However, no definite mode of transmission of Y. enterocolitica has been established, with the exception of a few reports of infection due to chocolate milk (3, 5) and water (4) contaminated with Y. enterocolitica.
In the present paper, a description is made of the conveyance of Y. enterocolitica by flies.
Fly tape was used for obtaining flies. During the period from May 1978 to June 1979, the tapes were hung at four to five points in piggeries of five farms, A to E, and one tape was hung in each kitchen of two farms, B and E, as mentioned above. One piece of ham, about 8 cm in diameter and 2 mm thick, was also hung at three to four points in the piggeries of five farms and at one point in the kitchen of farm A. Flies and hams were collected and examined weekly. About 10 to 20 living flies stuck on a tape were pooled and assessed as one sample. One piece of ham was handled as one sample. The sample was ground by a mortar, and a 10% suspension was made with 0.067 M phosphate buffer solution (PBS, pH 7.6). One milliliter of PBS suspension was added to each 10 ml of cooked-meat broth and yeast extract-casein-cystine broth.
These broth media and the remainder of the PBS suspension were incubated at 4°C for 3 weeks for an enrichment culture, which was subcultured on salmonella-shigella and Mac-Conkey agar plates.
The results of isolation of Y. enterocolitica are shown in Table 1 . Most strains were identified as atypical Y. enterocolitica (the so-called environmental strain) by their biochemical and serological properties ( Table 2 ). Y. enterocolitica serovar 3 were isolated from two fly samples collected from piggeries on farm A and one fly sample collected from the kitchen of farm B and from one sample from ham hung in the piggery on farm A. They were isolated by cooked-meat broth (kitchen flies) and the PBS (three remaining samples) enrichment system on November 1978 (piggery and kitchen flies), April 1979 (ham), and June 1979 (piggery flies). At this time, the serovar 3 strains were isolated from the feces of swine kept on farms A and B. A dog and a racoon were kept on farm B where serovar 3 was detected in the kitchen, but they did not undergo bacteriological examination. This kitchen was situated near a piggery. All serovar 3 and biovar 4 strains isolated from flies, ham, and swine were typed as phagovar 8 (8) .
It is well known that enteropathogenic bacteria are carried by flies. In this study, it is suspected that the fly tape and ham hung in a piggery were contaminated by Y. enterocolitica which was floating in the air. However, since Y. enterocolitica was isolated from flies collected in a kitchen which was thought to have clean air free of Y. enterocolitica, it is possible that Y. enterocolitica was also carried by flies. The isolation of serovar 3 of Y. enterocolitica from ham hung in a piggery and from flies collected in the kitchen strongly suggests that flies were responsible for food contamination of Y. enterocolitica. The incidence of gastroenteritis from Y. enterocolitica in Japan is highest in the summer (T. Maruyama, personal communication). Moreover, five community outbreaks due to Y. enterocolitica infection occurred in Japan (2, (11) (12) (13) . Of these, four occurred from spring to early summer. Thus, there is certainly a relationship between the flies and Y. enterocolitica infection.
Since isolation of Y. enterocolitica serovar 3 from flies and ham in this study accord with the period of isolation of the same serovar and biovar from swine, we believe that the organisms originated from swine.
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